Photoisomerization of fluvoxamine generates an isomer that has reduced activity on the 5-hydroxytryptamine transporter and does not affect cell proliferation.
Fluvoxamine, a selective serotonin re-uptake inhibitor, is used as antidepressant/anxiolytic. The presence of a C=N double bond in the structure of fluvoxamine implies the existence of two geometric isomers: E- (trans) and Z- (cis), and suggests the hypothetical susceptibility of the molecule to photoisomerization. Clinically effective fluvoxamine is in its trans form. UVB (ultraviolet light, class B, wavelength range 290-320 nm) irradiation of aqueous solutions of fluvoxamine generated a photoproduct, which was isolated and analyzed by nuclear magnetic resonance (NMR) and mass spectrometry (MS), and identified as the cis isomer of fluvoxamine. This cis-isomer lost capacity to inhibit serotonin uptake, suggesting that light exposure might reduce the clinical efficacy of fluvoxamine. Alternatively, the photoproduct could be used as an inactive isomer in the studies of antidepressant mechanisms. Recent proposal suggests that antidepressants increase neurogenesis in the adult brain, whereas either an inhibitory or a stimulatory action of antidepressants on [(3)H]thymidine uptake in vitro has been attributed to their interaction with serotonergic mechanisms. Lower concentrations (i.e., 2 microM) of fluvoxamine and fluoxetine (another selective serotonin re-uptake inhibitor) stimulated [(3)H]thymidine uptake in mature, but inhibited it in immature cultures of rat cerebellar granule cells; the photoproduct was ineffective. A high concentration of fluvoxamine (i.e., 20 microM) but not the photoproduct was toxic to both immature and mature cultures. We suggest that a mechanism sensitive to fluvoxamine photoisomerization might be involved in the action of antidepressants on cell proliferation.